144
The Attawapiskat brachiopod faunas show excellent preservation, high alpha-and beta-diversity 145 in the reef and inter-reef settings, and can be divided into eight associations (Jin 2002 ): the
146
Lissatrypa association, the Septatrypa association, the Septatrypa-Pentameroides association, the 147 Gypidula association, the Gotatrypa association, the Trimerella association, the Eocoelia 
Materials and methods

202
Well-preserved specimens of P. septentrionalis ( often hollow with only a thin layer of isopachous calcitic cement lining the interior (Fig 4: A, B) .
210
Well-preserved shells representing a complete ontogenetic sequence of this species can be amounting to a total of 75 specimens. One small collection containing six specimens of P.
221
subrectus from the Jupiter Formation of Anticosti Island, Quebec was also used for this study.
222
The shells from these localities are more poorly preserved than those from Akimiski Island and 
238
The dataset derived from the measurements was analyzed statistically using the PAST Table   247 1A. Based on these values, t-tests were performed on the slopes for each comparison to 248 determine if the results are statistically significant. It was found that the differences in slopes 249 represent statistically different results at a 95% confidence interval in all cases (Table 1B) .
D r a f t
Shell size and globosity 251 The shells of P. septentrionalis tend to be much larger and more globose (total shell 252 width compared to total shell thickness) than those of P. subrectus (Table 2) (Table 3) . This trend is shown graphically in Figure 8 with P. septentrionalis having a 266 slope of 0.25 and P. subrectus having a slope of 0.14.
267
Dorsal valve thickness vs. ventral valve thickness (depth)
268
A third morphological difference lies in the ratio between the thicknesses (depth) of the 269 two valves between the species. The average dorsal to ventral valve depth ratio is 0.76 for P. 270 septentrionalis, compared to 0.68 for P. subrectus. This difference is less pronounced than the D r a f t other relationships but is still significantly different (Table 1B) in the linear regressions (Fig. 9) .
272
The slope of the regression of P. septentrionalis is 0.67 while the slope of P. subrectus is 0.52. 
Morphology and implications for paleoecology and evolution
288
The large samples of well-preserved P. septentrionalis shells made it possible to examine 289 a fairly complete ontogenetic sequence using multivariate analysis. In the PCA plot (Fig. 10) ,
290
Groups A and B show that juvenile specimens of this species cluster closely with the majority of 291 the adult specimens of P. subrectus before diverging into their derived adult morphology in 292 Group C. It appears that P. subrectus maintains its lenticular morphology, only increasing in D r a f t size, throughout ontogeny (Fig. 5) , whereas P. septentrionalis diverges into its more globular and 294 biconvex adult morphology in late ontogeny (Figs. 7, 8, 9 ). The ontogenetic transformation of P. migrated from higher to mid-tropics to equatorial settings.
302
The adult of morphology of P. septentrionalis (Fig. 3 A-E) likely evolved as a 303 mechanism to improve energy efficiency in the shallow water reefal environment it inhabited.
304
The globular shell shape and increased convexity would allow for the organism to house larger Fig. 1; Jin et al. 2009 ). In these taxa the morphology is more extreme than 319 in P. septentrionalis as the ventral valve has deepened into a horn like structure with the dorsal 320 valve sitting atop as a 'lid' (Fig. 11) . It is important to note that these taxa inhabited a level-321 bottom environment while P. septentrionalis inhabited a reefal environment, indicating that this 322 morphology was independent of ecological guild types.
323
It should also be noted that the North Greenland pentamerides evolved into this derived 324 morphology in the level-bottom ecosystem, but P. subrectus, which also inhabited level-bottom 325 environments, retained its vertical life position like Pentamerus (Jin 2008) . As shown in the PCA 326 plot (Fig. 10) , P. subrectus maintains a lenticular, nearly equibiconvex shell shape throughout 327 ontogeny while P. septentrionalis become globular and more ventribiconvex in gerontic forms.
328
A possible explanation is that high frequency of severe storms in the mid-to higher paleotropics 
Taphonomy and paleoenvironmental interpretations 337
The differences in morphology and taphonomy between the two species of 
